Engineering mucosal RNA interference in vivo.
Mucosal surfaces serve as a gateway to disease. Here, we demonstrate that RNA interference can be used to manipulate mucosal gene expression in vivo. Using a murine model, we show that direct application of liposome-complexed siRNA mediates gene-specific silencing in cervicovaginal and rectal mucosa. A single vaginal or rectal administration of siRNA targeting hematopoietic or somatic cell gene products reduced corresponding mRNA levels by up to 90%. Using a murine model of inflammatory bowel disease, we found that the rectal application of siRNA targeting TNF-alpha led to relative mucosal resistance to experimental colitis. Liposomal siRNA formulations proved nontoxic, did not elicit a nonspecific interferon response, and provide a means for genetic engineering of mucosal surfaces in vivo.